A series of Mg-based alloys with composition of Mg 65 Y 10 Cu 25-X Ag X , x = 0, 5, 10, were selected for investigating the microstructure evolution of the Mg-based nano/amorphous-composite alloy powder synthesized by the combination method of melt-spinning and mechanical alloying (MA). The microstructure characterization of the alloy powders was conducted by means of DSC, XRD, FEG-SEM, and TEM techniques. The result of XRD reveals that the entire as-quenched alloy ribbons exhibit a broaden diffraction pattern of amorphous phase. After 50 hours milling the mixture of amorphous alloy ribbons with 5 vol.% of nano-sized ZrO 2 by planetary mill, the ZrO 2 dispersed magnesium composite alloy powder can reach to a homogeneous size distribution. In parallel, the MA composite Mg-based alloy powders still remain an amorphous state by the characterization of X-ray diffraction and the DSC analysis. A clear Tg (glass transition temperature) and most wide supercooled region (about 44 K) were revealed for both the Mg 65 Y 10 Cu 20 Ag 5 alloy ribbon and the MA magnesium composite powder. In addition, the result of TEM observation also revealed that the ZrO 2 with average particle size of 80 nm distributed homogeneously in the amorphous matrix of the Mg 65 Y 10 Cu 20 Ag 5 /5 vol.% ZrO 2 composite alloy powder. The interface between the ZrO 2 dispersoid and the amorphous matrix of the composite alloy powder exhibits a very good bonding condition.
Introduction
As a structural material, magnesium has numerous advantages over steels, cast irons, copper, aluminum alloys and plastics, such as the high specific strength/density ratio and high damping capacity [1] [2] [3] . However, since the inherent of lower stiffness and lower workability for conventional magnesium alloy that the application of magnesium alloys is limited. For increasing the yield strength and workability of the magnesium alloy, the most effective way is grain refinement accompanied with dispersion strengthening by the nano-scaled mechanism [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . In order to synthesize a homogeneous nano-dispersed Mg-based composite alloy (which contains nano-sized thermally stable oxides and nano-grained matrix) with the least contamination from the container of processing (such as milling vial) , a new combination process route of the rapid-quenched melt spinning and mechanical alloying [14, 15] is employed in this study. The process includes mechanical alloying (MA) the rapidly quenched pre-alloyed spun with the nano-sized thermally stable ceramic powder（ ZrO 2 ）.
Experimental
The Cu-Y ingots used in this investigation were prepared by arc melting in an argon atmosphere. This alloy was then melted together with Mg and Ag pieces by induction melting and melt-spinning under argon atmosphere to obtain Mg 65 Y 10 Cu 25-x Ag x （x = 0, 5, 10） alloy ribbon [16~18] . The melt spun Mg 65 Y 10 Cu 25-x Ag x alloy ribbon samples of about 0.1 mm in thickness and 5 mm in width were ground into powder and then mixed with 1-5 vol.% nano-sized ZrO 2 particles (about 180 nm) in a planetary mill under Ar atmosphere. Thermal properties of the as-quenched and as MA samples were characterized by TA Instruments DSC 2920 differential scanning calorimeter (DSC). The microstructure development of the as-quenched and as MA samples were examined by Scintag X-400 X-ray diffractometer (XRD) with monochromatic Cu K radiation. The distribution of ZrO 2 dispersoids in the amorphous matrix of these composite powders was examined by scanning electron microscope, Hitachi S-4700 FEG-SEM, with EDS capability and JOEL 3010 TEM with nano beam diffraction capability. 
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